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Light protecting composition with reduced total amount of UV filter containing a 

polysiloxane-based UV filter 



There is a constantly increasing need for sunscreen protecting agents in a population that is 
exposed to an increasing amount of damaging sunlight. Repetitive sun exposure can result 
in skin changes known as photoaged skin. The clinical changes that are seen in photoaged 
skin differ from those of nonnally aged skin in sunlight protected sites of the body. Among 
the damaging results of extensive sun exposure of the skin, there is increased wrinkling, 
elastosis. pigmentary changes, precancerous and cancerous skin lesions, etc. 

Accordingly, many sunscreening compounds have been developed in the past protecting 
against the harmful effect of UV-A (320-400 nm) and/or UV-B (290-320 nm) wavelength and 
even shorter wavelength (UV-C filters). 

Particularly successful UV filters are recently developed UV filters which are based on 
chromophore-bearing polysiloxanes which may be either linear or cyclic and which are 
described e.g. in WO 93/04665, WO 94/06404. EP-B 538 431. EP-A 392 883 and in EP 358 
684. 
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In EP 897715 it has been shown that sunscreens containing combinations of (a) UV- 
absorbing organic compounds which are solid under normal conditions with (b) 
chromophore-bearing polysiloxanes or cyclosiloxanes (based on periodically recurring SiO- 
elements) show higher light protection factors than sunscreens containing the organic 
compounds alone. As specific combinations of UV-absorbing organic compounds which are 
solid under normal conditions with chromophore-bearing polysiloxanes or cyclosiloxanes 
(based on periodically recurring SiO-elements) EP 897 715 exemplifies only combinations 
containing a "Polymerfilter X" and a triazine compound or 2-phenylbenzimidazole-5-sulfonic 
acid or their salts. These organic UV-filters do not have bulky substituents. The UV-filter 
combinations disclosed in EP 897 715 have a good light protecting factor, but the triazine 
compounds are not very soluble, and there is still a need for UV-filter combinations having a 
comparable or preferably higher light protecting factor than the UV-filter combinations 
disclosed in EP 897 715. All examples of EP 897 715 which employ a UV-absorbing organic 
compound having bulky (sterically demanding) substituents also comprise a triazine 
compound which does not have bulky (sterically demanding) substituents. This indicates to 
a skilled person that the presence of a UV-absorbing compound having bulky or sterically 
demanding substituents alone is considered as not being sufficient for increasing the 
lightprotecting factor of chromophore-bearing polysiloxanes or cyclosiloxanes (based on 
periodically recurring SiO-elements), but that in these compositions an additional triazine 
compound must be present. 

In the prior art several combinations of chromophore-bearing polysiloxanes or 
cyclosiloxanes with other UV-absorbing organic compounds are disclosed, but all the UV- 
absorbing organic compounds which were considered useful for combining with the 
polysiloxanes or cyclosiloxanes are UV-absorbing organic compounds which did not have 
bulky or sterically demanding substituents. As typical examples of such documents it can be 
referred to EP 848 945 which discloses combinations of a polysiloxane. a triazine and a 
dibenzoylPFiethane derivative (DBM), to EP-A 709 980 which discloses photostable 
compositions of polysiloxanes and DBM and to EP 979 645 which discloses a synergistic 
effect between linear or cyclic polysiloxanes and 2-phenylbenzimidazole-sulphonic acid or 
salts thereof (PBSA). 

Thus, on the basis of the prior art documents it must be assumed that only UV-absorbing 
organic compounds which do not have bulky or sterically demanding substituents are 
suitable for mixing with chromophore-bearing polysiloxanes or cyclosiloxanes. 
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While there is a high demand for lightprotecting compositions having a high protection 
performance, there is on the other hand also dermatologrcal as well as economic demands 
for reducing the total UV filter amount while the protecting performance of the composition 
can be maintained or even increased. Protecting performance of the composition as 
described here covers several aspects such as the sunprotecting factor, water resistance, 
UVA protection, UVA index or UVA balance [EP1291640, DIN67502]. It would be in 
particular advantageous to have a method for reducing the total UV filter amount while the 
protection performance of the composition can be maintained. 

The present invention is based on the unexpected finding that a sunscreen composition 
containing a polysiloxane having a chromophore residue of the benzalmalonate type and at 
least one additional UV filter where the chromophore contains appropriate bulky (sterlcally 
demanding) substituents provides synergistically enhanced protection indices. Therefore, 
the present application provides an advantageous method for significantly increasing the 
ratio of the sunprotecting factor to the total amount of UV Mors of a lightprotecting 
composition. 

In a preferred embodiment the light protecting composition contains in addition to the 
polysiloxane and at least one UV filter which contains bulky substituents other UV filters 
which are liquid or not liquid or belong to the group of pigments such as microparticulated 
ZnO and/ or Ti02, and the like. 

In a more preferred embodiment the amount of additional UV filters which are liquid at room 
temperature (25*'C) is reduced to a miniumum in the light protection composition or the light 
protecting composition contains only additional UV filter which are not liquid or belong to the 
group of pigments such as microparticulated ZnO and/ or TiOa, and the like in order to 
further increase the ratio of the sunprotecting factor to the total amount of UV filters. The 
term "not liquid" in the sense of this appl ication-mea ns UV filters which are either solid or a 
melt that can crystallize at room temperature (25''C), 

Appropriate bulky (sterlcally demanding) substituents as steric protection groups include 
preferably substituents such as t-butyl, 1.1,3.3-dimethylbutyl, camphor, diethylamino or silyl 
residues e.g. 2-methyl-3-[1,3,3,3-tetramethyl~1-[(trimethylsilyl)oxy]disiloxanyl]propyl- or 4- 
tris(trimethylsilyloxysilylpropyloxy). More preferred are substituent groups such as t-butyl, 
1,1,3,3-dimethylbutyl, camphor or silyl residues. 
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Accordingly, the present application provides a method to increase the ratio of the 
sunprotecting factor to the total UV filter amount of a WgM protecting composition containing 



a) at least one polysiloxane-based UV filter, 

b) at least one additional UV filter which chromophore contains appropriate 
bulky (sterically demanding) substituents, 

c) a carrier for the components a), b) and optionally d), 
and optionally 

d) additional UV filter(s) 

with the proviso that 4.4'4"-(1 ,3,5-triazine-2,4.6-triyltriimino)-tris-benzoic-acid-tris(2- 
ethylhexylester) is not present. 

The additional UV filter(s) can be liquid or not liquid in a preferred embodiment the 
additional UV filter(s) are not liquid. 

The present invention also provides a method to increase the ratio of the sunprotecting 
factor to the total UV filter amount of a light protecting composition the method comprising 

a) the addition of a polysiloxane-based UV filter in order to reduce the amount 
of a UV filter which is liquid at room temperature (25''C) by which the total UV 
filter amount will be reduced, and 

b) the addition of a UV filter(s) containing bulky (sterically demanding) groups 
and, and optionally 

c) the addition of UV filter(s) which are not liquid at room temperature (25**C) 

Preferably, the compositions of the present invention do not contain triazine compounds. In 
particular they do not contain a compound selected from: 



4^4»4",(1^3^5-triazine-2,4,6-triyltriimino)-tris-benzoic acid-tris(2-ethylhexylester) 
2,4-bis-{[4-(2-Ethyl-hexyloxy)-2-hydroxy]-phenyl}-6-(4-methoxyphenyl)-1.3,5-triazine, 
2,4-bis-{[4-(3-sulfonato)-2-hydroxy-propyloxy)-2-hydroxy]-phenyl}-6-(4- 
methoxyphenyl)-1,3,5-triazine sodium salt, 

2,4-bis-{[4-(3-(2-propyloxy)-2-hydroxy-propyloxy)-2-hydroxy]-phenyl}-6-(4- 
methoxyphenyl)-1 ,3,5-triazine. 
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2.4-bis-{[4-(2-ethyl-hexyloxy)-2-hydroxy]-phenyl^6-[4-(2-methoxyethyl-carboxyl)- 
phenylamino]-1 .3.5-triazine. 

2,4-bis-{[4-(3-(2-propyloxy)-2-hydroxy-propyloxy)-2-hydroxy]-phenyl}-6-[4-(2-ethy 
carbQxyl)-phenylamino]-1,3,5-triazine, 

2,4-bis-{[4-(2-ethyl-hexyloxy)-2-hydroxy]-phenyl}-6-(1-methyl-pyrrol-^^^ 
triazine, 

2,4-bis-{[4-tris(trimethylsiloxy-silylpropyloxy)-2-hydroxy]-phenyl}-6-(4-methoxy- 
phenyl)-1 ,3,5-triazine, 

2.4-bis-{[4-(2'-methylpropenyloxy)-2-hydroxy]-phenyl}-6-(4-methoxyphen^ 
triazine and 

2,4-bis-{[4-(1\1\1\3\5\5\5'-heptamethylsiloxy-2"-methyl-propyloxy 
phenyl}-6-{4-methoxyphenyl)-1 .3.5rtriazine. 

The novel lightprotecting compositions contain as component a) a polysiloxane-based UV 
filter. Such compounds are known, and it can be referred e.g. to EP-A 538 431, EP-A 358 
584, EP-A 392 883. WO 94/06404 and WO 93/04665 which disclose polysiloxane-based 
UV filters which can preferably be used in the lightprotecting compositions of the present 
invention. Regarding the definition of these polysiloxane-based UV filters and the methods 
for preparing these filters, it is referred to the above referenced publications, the content of 
which is included herein by reference. 

The preferred polysiloxane-based UV filters are linear or cyclic polysiloxane compounds 
according to formula la or lb: 



x+sio^jioVji-x 

R A R 



la 



R A 



lb. 



■i 
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wherein 

X is R or A; 

A is selected from formula lia and/ or lib or lie: 




R is hydrogen, Ci^-alkyl or phenyl; 

R^ and R^ are each independently hydrogen, hydroxy, Ci.6-alkyl or Ci^-alkoxy; 

R^ is Ci^-alkyl; 

R^ is hydrogen or Ci.6-alkyl; 

R^ and R® are each independently hydrogen or Ci-e-alkyI; 

r is from 0 to 250; 

s is from 0 to 20; 

r + s is at least 3; 

t is from 0 to 10; 

V is from 0 to 10; 

V + 1 is at least 3; and 
n is from 1 to 6; 



with the proviso that when s is 0, at least one X is A. 
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The term "Ci^-alkyl" refers to groups such as methyl, ethyl, propyl. Isopropyl, butyl, sec. 
butyl, isobutyl, pentyl and neopentyl. The term "Ci-6-alkoxy" refers to the corresponding 
alkoxy groups. 

The residues R are preferably methyl. 

The residues and R^ are preferably hydrogen, methoxy or ethoxy, more preferably 
hydrogen, or one of R^ and R^ is hydrogen and the other is methyl, methoxy or ethoxy. 

The residues R^ are preferably methyl or ethyl, more preferably ethyl. 

Preferably. R^ is hydrogen or methyl, R^ and R® are hydrogen and n is 1. 

The polysiloxane compounds having a group A of the general formula Ma and lib and their 
preparation are described in European patent application EP-A 0 538 431. These 
polysiloxane compounds are most preferred. 

The polysiloxane compounds having a group A of the general formula lie and their 
preparation are described in the European patent application EP-A 0 358 584. 

In the linear polysiloxane compounds according to formula la the chromophore carrying 
residue A may be connected to the end groups of the polysiloxane (X=A) or may be 
statistically distributed. 

Linear polysiloxane compounds wherein the chromophore carrying residue A is statistically 
distributed are preferred. Said preferred polysiloxane compounds have at least one unit 
canying the chromophore residue (s = 1), preferably s has a value of from about 2 to about 
10. more preferably a statistical mean of about 4. The number of r of the other silicone units 
present in the polysiloxane compounds is preferably about 5 to about 150, more preferably 
a statistical mean of about 60. 

Polysiloxane compounds wherein 20% or less, preferably less than 10%, of the total 
siloxane units are units carrying a chromophore residue are preferred with respect to 
cosmetic properties. 



wo 2005/048960 



PCT/EP2004/012194 



8 

The ratio of polysiloxane units having a chromophore residue A of the formula lla to those 
having a chromophore residue A of the formula lib is not critical. Said ratio may be about 
1:1 to about 19:1. preferably about 2:1 to about 9:1. more preferably about 4:1 

The concentration of the polysiloxane compound in the cosmetic light screening 
composition Is preferably about 2 to 20 NA/t%. more preferably about 5 wt%. 

The polysiloxane compounds la or lb wherein A is a reside of the formula lla or lib can be 
prepared as described in EP-B 0 538 431 by silylation of the conresponding 
benzalmalpnates according to the following reaction scheme: 




COOR3 

wherein R\ and are as defined above. 

The silylation of the 4-(2-propinyloxy)phenyl methylene diethylester may be carried out 
employing known procedures for the addition of silicon bonded hydrogen atoms to groups 
containing aliphatic unsaturation. Such reactions are generally catalyzed by a platinum 
group metal or a complex of such a metal. Examples of catalysts which may be employed 
are platinum on carbon, chloroplatinic acid, platinum acetyl acetonate, complexes of 
platinum compounds with unsaturated compounds e.g. olefins and divinyl disiloxanes, 
complexes of rhodium and palladium compounds and complexes of platinum compounds 
supported on inorganic substrates. The addition reaction may be performed at reduced, 
atmospheric or increased pressure. A solvent can be used, e.g. toluene or xylene, In the 
reaction mixture although the presence of the solvent is not essential. It is also preferred to 
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carry out the reaction at elevated reaction temperatures e.g. from about 50°C to about 
150X. 

Particularly preferred are compounds of the general formula la, wherein 
X signifies methyl, 

A signifies the group of the formula lla or lib, 



R signifies methyl, 

and signify hydrogen, methoxy or ethoxy or one or R^ and R^ is hydrogen and the 
other is methyl, methoxy or ethoxy, 

R^ signifies methyl or ethyl, 

R"* signifies hydrogen or methyl, 

R^ and R® signify hydrogen, 

r is about 5 to 150, 

s is about 2 to about 10, and 

n has a value of 1 . 



Most preferred are linear polysiloxanes of the general formula la, wherein 



X signifies methyl, 

A signifies a group of the formula lla or lib, 

R signifies methyl, 

R^ and R^ signify hydrogen, 

R^ signifies ethyl, 

R"* signifies hydrogen, 

R^ and R^ signify hydrogen, 

r is a statistical mean of about 60, 

s is a statistical mean of about 4, and 

n has a value of 1. 



These most preferred linear polysiloxanes are commercially available under the tradename 
PARSOL SLX. 



Examples of molecules containing bulky substituents are e.g. Butyl 
methoxydibenzoylmethane (Parsol 1789) (I), 4-Methylbenzylidenecamphor (PARSOL 6000) 
(II), 3-Benzylidenecamphor (Unisol S-22), Benzylidenecamphor sulfonic acid (Mexoryl SL), 
Homosalate (Neo HELIOPAN HMS) (V), Methylene bis-benzotriazo tetramethylbutylphenol 
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(Tinosorb M) (III). Drometrizole Trisiloxane (Mexoryl XL) (IV), Champhor benzalkonium 
methosulfate (Mexoryl SK), and 2-(4-Diethylamino-2-hydroxy-benzoyl)-benzoic acid 
hexylester (VI) as described in the European Patent Publication EP 1046391 and the Wke: 




^^^^^ represents bulky substKuent 



Additional information about these UV filters can be found e.g. in standard textbooks. 

Particularly preferred are compounds I, II. Ill, IV and V above. Preferably, the bulky 
substituent contains a cyclohexane ring structure as in compounds II or V, Si-groups as in 
compound IV or carbon atoms with no hydrogen substituent as in compounds I and 111. 

Bulky groups as referred to in this inventions are substituents which provide sterical 
hindrance to a molecule such bulky (sterically demanding) substituents as steric protection 
groups include groups such as diethylamino, t-butyl, 1.1,3.3-dimethylbutyl. camphor, or silyl 
residues such as e.g. as 2-methyl-3-[1,3,3,3-tetramethyl-1- 

[(trimethylsilyl)oxy]disiloxanyl]propyl- or 4-tris(trimethylsilyloxysilylpropyloxy). 

The concentration of the UV filter where the chromophore contains appropriate bulky 
substituents in the composition of the present invention is preferably 0.1 to 20 wt.%, more 
preferably 0.5 to 10 wt.%, such as 0.5 to 5 wt.%, e.g. about 1 or about 2 wt.%. The ratio of 
the siloxane-based UV filter and the UV filter where the chromophore contains appropriate 
bulky substituents depends on the effect on the sunprotecting factor which is to be 
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achieved. For example, the ratio is about 20:1 to about 1:20, preferably 10:1 to 1:10, more 
preferably 5:1 to 1:5 such as about 1:1. Unsymmetrical mixtures can also be used. 

The concentration of the additional UV filter in the composition of the present invention is 
preferably 0.1 to 20 wt.%. more preferably 0.5 to 10 wt.%, such as 0.5 to 5 wt.%, e.g. about 
1 or about 2 wt.%. The ratio of the slloxane-based UV filter and the additional UV filter d) 
depends on the effect on the sunprotecting factor which is to be achieved. For example, the 
ratio is about 20:1 to about 1:20, preferably 10:1 to 1:10, more preferably 5:1 to 1:5 such as 
about 1:1. Unsymmetrical mixtures can also be used. 

These additional screening agents are advantageously selected from among the 
compounds listed below without being limited thereto: 

Examples of UV B or broad spectrum screening agents, i.e. substances having absorption 
maxima between about 290 and 340 nm, which come into consideration for combination 
with the compounds of the present invention are for example the following organic and 
inorganic compounds : 

~ Acrylates such as 2-ethylhexyl 2-cyano-3,3-diphenylacrylate (octocrylene, 
PARSOL® 340), ethyl 2-cyano-3.3-diphenylacrylate and the like; 

— Cinnamate derivatives such as octyl methoxycinnamate (PARSOL® MCX), 
ethoxyethyl methoxycinnamate, diethanolamine methoxycinnamate (PARSOL® Hydro), 
isoamyl methoxycinnamate and the like as well as cinnamic acid derivatives bond to 
siloxanes; 

— p-Aminobenzoic acid derivatives, such as p-aminobenzoic acid, 2-ethylhexyl p- 
dimethylaminobenzoate. N-oxypropylenated ethyl p-aminobenzoate, glyceryl p- 
aminobenzoate, 

~ Benzophenones such as benzophenone-3, benzophenone-4, 2,2", 4, 4- 
tetrahydroxy-benzophenone, 2,2'-dihydroxy-4,4'-dlmethoxybenzophenone and the like; 

-- Esters of Benzalmalonic acid such as di-(2-ethylhexyl) 4-methoxybenzalmalonate 

— Esters of 2-(4-ethoxy-anilinomethylene)propandioic acid such as 2-(4-ethoxy 
anilinomethy!ene)propandiolc acid diethyl ester as described In the European Patent 
Publication EP 0895 776 
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™ Pigments such as microparticulated Ti02. and the like. The term "microparticulated" 
refers to a particle size from about 5 nm to about 200 nm, particularly from about 15 nm to 
about 100 nm. The Ti02 particles may also be coated by metal oxides such as e.g. 
aluminum or zirconium oxides or by organic coatings such as e.g. polyols, methicone. 
aluminum stearate. alkyi silane. Such coatings are well known in the art. 

Imidazole derivatives such as e.g. 2-phenyl benzimidazole sulfonic acid and its 
salts (PARSOL®HS). Salts of 2-phenyl benzimidazole sulfonic acid are e.g. alkali salts such 
as sodium- or potassium salts, ammonium salts, morpholine salts, salts of primary, sec. and 
tert. amines like monoethanolamine salts, diethanolamine salts and the like. 

— Salicylate derivatives such as isopropylbenzyl salicylate, benzyl salicylate, butyl 
salicylate, octyl salicylate (NEO HELIOPAN OS) or isooclyl salicylate and the like; 

Examples of broad spectrum or UV A screening agents i.e. substances having absorption 
maxima between about 320 and 400 nm. which come into consideration for combination 
with the compounds of the present invention are for example the following organic and 
inorganic compounds : 

— Phenylene-1,4-bis-benzimidazolsulfonic acids or salts such as 2,2-(1,4- 
phenylene)bis-(1H-benzimidazol-4.6-disulfonic acid) (Neoheliopan AP) 

™ Pigments such as microparticulated ZnO or TiOa and the like. The term* 
"microparticulated" refers to a particle size from about 5 nm to about 200 nm, partlculariy 
from about 15 nm to about 100 nm. The particles may also be coated by other metal oxides 
such as e.g. aluminum or zirconium oxides or by organic coatings such as e.g. polyols, 
methicone, aluminum stearate. alkyI silane. Such coatings are well known in the art. 

Component c) of the compositions of the present invention is a carrier for the UV filters a), 
b) and d). Suitable carriers for cosmetic bases are known to the skilled person, and usually 
the base will be a two phase system comprising a fatty phase and an aqueous phase. The 
base is suitably chosen, so that the final composition is e.g. a liquid or a solid oiMn-water 
emulsion, water-in-oil emulsion, multiple emulsion, microemulsion, PIT emulsion, pickering 
emulsion, hydrogel. alcoholic gel. lipogel, one or multiple phase solvents, ointments, 
suspensions, cremes or other compositions. The base can also be selected to provide a 
water-free composition such as oil or a balsam, for example with vegetable or animal oils, 
mineral oils, synthetic oils or mixtures thereof. For these compositions, the corresponding 
oils or mixtures thereof are the carriers of component c) of the compositions of the present 
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application. Other suitable carriers are for example fats, oils, waxes, silicon, alcohols and 
water and the preferred cosmetic bases mentioned below. Solid compositions such as 
soaps and powders are also possible, and suitable bases are known to the skilled person. 

The compositions of the invention can also contain usual cosmetic adjuvants and additives. 
Thus, the carrier compounds and the usual adjuvants and additives Include preservatives/ 
antioxidants, fatly substances/ oils, water, organic solvents, silicones, thickeners, softeners, 
emulslfiers, additional sunscreens, antifoaming agents, moisturizers, fragrances, 
surfactants, fillers, sequestering agents, anionic, cationic, nonionic or amphoteric polymers 
or mixtures thereof, propellants, acidifying or basilylng agents, dyes, colorants, pigments or 
nanopigments, In particular those suited for providing a photoprotective effect by physically 
blocking out ultraviolet radiation, or any other ingredients usually formulated into cosmetics, 
in particular for the production of sunscreen/ antisun compositions. The necessary amounts 
of the cosmetic and demnatological adjuvants and additives can. based on the desired 
product, easily be chosen by a skilled artisan in this field and will be Illustrated in the 
examples, without being limited hereto. 

An additional amount of antioxidants/ preservatives is generally preferred. Based on the 
invention all known antioxidants usually formulated into cosmetics can be used. Especially 
preferred are antioxidants chosen from the group consisting of amino acids (e.g. glycine, 
histidine, tyrosine, tryptophane)* and their derivatives, imidazole (e.g. urdcanic acid) and 
derivatives, peptides such as D.L-carnosine, D-carnosine, L-camosine and derivatives 
(e.g. anserine), carotenoids, carotenes (e.g. a-carotene, p-carotene, lycopene) and 
derivatives, chlorogenic acid and derivatives, llpolc acid and derivatives (e.g. dihydrolipoic 
acid), aurothloglucose, propylthiouracil and other thiols (e.g. thioredoxine, glutathione, 
cysteine, cystine, cystamine and its glycosyl-. N-acetyl-, methyl-, ethyl-, propyl-, amyl-, 
butyl- and lauryl-, palmitoyi-; oleyl-, y-linoleyl-. cholesteryl- and glycerylester) and the salts 
thereof, dllaurylthlodlproplonate, distearylthiodipropionate, thiodipropionic acid and its 
derivatives (ester, ether, peptides, lipids, nucleotides, nucleosides and salts) as well as 
sulfoximine compounds (such as buthioninsulfoximine, homocysteinsulfoximine, 
buthioninsulfone, penta-, hexa-, heptathioninsulfoximlne) in very low compatible doses 
(e.g. pmol bis nmol/kg), additionally (metal)-chelators (such as a-hydroxyfatty acids, 
palmic-, phytinic acid, lactoferrin), p-hydroxyacids (such as citric acid, lactic acid, malic 
acid), huminic acid, gallic acid, gallic extracts, bilirubin, blllverdin. EDTA, EGTA and its 
derivatives, unsaturated fatty acids and their derivatives (such as y-linoleic acid, linolic 
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acid, oleic acid), folic acid and its derivatives, ubiquinone and ubiquinol and tlieir 
derivatives, vitamin C and derivatives (such as ascorbylpalmitate and 
ascorbyltetraisopalmitate, Mg-ascorbylphosphate, Na- ascorbylphosphate, 
ascorbylacetate), tocopherole and derivates (such as vitamin-E-acetate), mixtures of nat. 
vitamin E, vitamin A and derivatives (vitamin-A-palmitate and -acetate) as well as 
coniferylbenzoat, rutinic acid and derivatives, a-glycosylrutin, ferulic acid, 
furfurylidenglucitol. carnosin, butylhydroxytoluene. butylhydroxyanisole. 
trihydroxybutyrophenone, urea and its derivatives, mannose and derivatives, zinc and 
derivatives (e.g. ZnO, ZnS04), Selen and derivatives (e.g. selenomethionin), stilbenes and 
derivatives (such as stilbenoxide, trans-stilbenoxide) and suitable derivatives (salts, 
esters, ethers, sugars, nucleotides, nucleosides, peptides and lipids) of the named active 
ingredients. One or more preservatives/antioxidants may be present in an amount about 
0.01 wt.% to about 10 wt.% of the total weight of the composition of the present invention. 
Preferably, one or more preservatives/antioxidants are present in an amount about 0.1 
wt.% to about 1 wt.%. 

Typically formulations also contain surface active ingredients like emulsifiers, solubilizers 
and the like. An emulsifier enables two or more immiscible components to be combined 
homogeneously. Moreover, the emulsifier acts to stabilize the composition. Emulsifiers 
that may be used in the present invention in order to form O/W, W/O, OA/V/O or W/O/W 
emulsions/ microemulsions include those mentioned in the table(s) of examples as well as 
soriDitan oleate, sorbitan sesquioleate, sorbitan isostearate, sorbitan trioleate, 
polyglyceryl-3-diisostearate, polyglycerol esters of oleic/isostearic acid, polyglyceryl-6 
hexaricinolate, polyglyceryl-4-oleate, polygylceryl-4 oleate/PEG-8 propylene glycol 
cocoate, oleamide DEA, TEA myristate, TEA stearate, magnesium stearate, sodium 
stearate, potassium laurate, potassium ricinoleate, sodium cocoate, sodium tallowate, 
potassium castorate, sodium oleate, and mixtures thereof. Further suitable emulsifiers are 
phosphate esters and the salts thereof such as cetyl phosphate (Amphisol® A), 
diethanolamine cetyl phosphate (Amphisol®), potassium cetyl phosphate (Amphisol® K), 
sodium glyceryl oleate phosphate, hydrogenated vegetable glycerides phosphate and 
mixtures thereof. Furthermore, one or more synthetic polymers may be used as an 
emulsifier. For example, PVR eicosene copolymer, acrylates/Cio.3o alkyi acrylate 
crosspolymer, acrylates/steareth-20 methacrylate copolymer, PEG-22/dodecyl glycol 
copolymer, PEG-45/dodecyl glycol copolymer, and mixtures thereof. The preferred 
emulsifiers are cetyl phosphate (Amphisol* A), diethanolamine cetyl phosphate 
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(Amphisol®), potassium cetyl phosphate (Amphisol® K). PVP Eicosene copolymer, 
acrylates/Cio-3o-alkyl acrylate crosspolymer, PEG-20 sorbitan isostearate, sorbitan 
isostearate, and mixtures thereof. The one or more emulsiflers are present in a total 
amount about 0.01 wt.% to about 20 wt.% of the total weight of the composition of the 
present invention. Preferably, about 0,1 wt.% to about 10 wt.% of emulsifiers are used. 

The lipid phase of the composition of the invention can advantageously be chosen from: 

mineral oils and mineral waxes; 

oils such as triglycerides of caprinic acid or caprylic acid, preferable castor oil; 

oils or waxes and other natural or synthetic oils, in an preferred embodiment esters of fatty 
acids with alcohols e.g. isopropanol. propyleneglycol, glycerine or esters of fatty alcohols 
with carbonic acids or fatty acids; 

alkylbenzoates; and/or 

silicone oils such as dimethylpolyslloxane, diethylpolysiloxane, diphenylpolysiloxane, 
cyclomethicones and mixtures thereof. 

Exemplary fatty substances which can be incorporated in the oil phase of the emulsion, 
microemulsion, oleo gel, hydrodispersion or lipodispersion of the present Invention are 
advantageously chosen from esters of saturated and/or unsaturated, linear or branched 
alkyi carboxylic acids with 3 to 30 carbon atoms, and saturated and/or unsaturated, linear 
and/or branched alcohols with 3 to 30 carbon atoms as well as esters of aromatic 
carboxylic acids and of saturated- and/or unsaturated, linear or branched alcohols of 3-30 
carbon atoms. Such esters can advaRtageoysly be selected from octylpalmitate, 
octylcocoate. octylisostearate, octyldodecylmyristate, cetearylisononanoate, 
isopropylmyristate, isopropylpalmifate, isopropylstearate, Isopropyloleate, n-butylstearate. 
n-hexyllaureate, n-decyloleat, isooctylstearate. isononylstearate, isononylisononanoate, 2- 
ethyl hexylpalmitate, 2«ethylhexyllaurate, 2-hexyldecylstearate, 2-octyldodecylpalmitate, 
stearyiheptanoate, oleyloleate, oleylerucate, erucyloleate, erucylerucate, tridecylstearate, 
tridecyltrimellitate, as well as synthetic, half-synthetic or natural mixtures of such esters 
e.g. jojoba oil. 
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Other fatty components suitable for use in the formulation of the present invention include 
polar oils such as lecithines and fatty acid triglycerides, namely triglycerol esters of 
saturated and/or unsaturated, straight or branched carboxylic acid with 8 to 24 carbon 
atoms, preferably of 12 to 18 carbon-atoms whereas the fatty acid triglycerides are 
preferably chosen from synthetic, half synthetic or natural oils (e.g. cocoglyceride, olive 
oil, sun flower oil. soybean oil, peanut oil, rape seed oil, sweet almond oil, palm oil, 
coconut oil, castor oil, hydrogenated castor oil, wheat oil, grape seed oil. macadamia nut 
oil and others); apoiar oils such as linear and/ or branched hydrocarbons and waxes e.g. 
mineral oils, vaseline (petrolatum); paraffins, squalan and squalen, polyoleflnes. 
hydrogenated polylsobutenes and isohexadecanes, favored polyoleflnes are polydecenes; 
dialkyi ethers such as dicaprylylether; linear or cyclic silicone oils such as preferably 
cyclomethicone (octamethylcyclotetrasiloxane; cetyldimethicone, 

hexamethylcyclotrisiloxane, polydimethylsiloxane, poly(methylphenylsiloxane) and 
mixtures thereof. 

Other fatty components which can advantageously be incorporated in formulations of the 
present invention are isoeikosane; neopentylglykoldiheptanoate; 
propylenglykoldicaprylate/ dicaprate; caprylic/ capric/ diglycerylsuccinate; butylenglykol 
caprylat/caprat; Ci2-i3-alkyllactate; di-Ci2-i3 alky It art rate; triisostearin; dipentaerythrityl 
hexacaprylat/hexacaprate; propylengfykolmonoisostearate; tricaprylin; dimethylisosorbid. 
Especially beneficial is the use of mixtures Ci2.i6-alkylbenzoate and 2- 
ethylhexylisostearate, mixtures Ci2-i5-alkylbenzoate and isotridecylisononanoate as well 
as mixtures of Ci2.i6-alkylbenzoate. 2-ethylhexylisostearate and isotridecylisononanoate. 

The oily phase of the formulation of the present invention can also contain natural 
vegetable or animal waxes such as bee wax, china wax, bumblebee wax and other waxes 
of insects as well as shea butter and cocoa butter. 

A moisturizing agent may be incorporated into a composition of the present invention to 
maintain hydration or rehydrate the skin. Moisturizers that prevent water from evaporating 
from the skin by providing a protective coating are called emollients. Additionally an 
emollient provides a softening or soothing effect on the skin surface and is generally 
considered safe for topical use. Preferred emollients include mineral oils, lanolin, 
petrolatum, capric/caprylic triglyceraldehydes, cholesterol, silicones such as dimeticone, 
cyclometicone, almond oil, jojoba oil, avocado oil, castor oil, sesame oil, sunflower oil, 
coconut oil and grape seed oil, cocoa butter, olive oil, aloe extracts, fatty acids such as 
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oleic and stearic, fatty alcohols such as cetyl and hexadecyl (ENJAY). diisopropyl adipate. 
hydroxybenzoate esters, benzoic acid esters of C9.,5-alcohols, isononyl iso-nonanoate.' 
ethers such as polyoxypropylene butyl ethers and polyoxypropylene cetyl ethers, and 
Ci2.,5-alkyl benzoates. and mixtures thereof. The most preferred emollients are 
hydroxybenzoate esters, aloe vera. C^.^s-alkyl benzoates. and mixtures thereof. An 
emollient is present in an amount of about 1 wt.% to about 20 wt.% of the total weight of 
the composition. The preferred amount of emollient is about 2 wt.% to about 15 wt.%. and 
most preferably about 4 wt.% to about 10 wt.%. 

Moisturizers that bind water, thereby retaining it on the skin surface are called humectants. 
Suitable humectants can be incorporated into a composition of the present invention such 
as glycerin, polypropylene glycol, polyethylene glycol, lactic acid, pyrrolidon carboxylic acid, 
urea, phopholipids. collagen, elastin. ceramides, lecithin sorbitol. PEG-4. and mixtures 
thereof. Additional suitable moisturizers are polymeric moisturizers of the family of water 
soluble and/ or swellable/ and/ or with water gelating polysaccharides such as hyaluronic 
acid, chltosan and/or a fucose rich polysaccharide which Is e.g. available as 
Fucogel®1000 (CAS-Nr. 178463-23-5) by SOLABIA S. One or more humectants are 
optionally present at about 0.5 wt.% to about 8 wt.% in a composition of the present 
invention, preferably about 1 wt.% to about 5 wt.%. 

The aqueous phase of the preferred compositions of the present invention can contain the 
usual cosmetic additives such as alcohols, especially lower alcohols, preferably ethanol 
and/ or isopropanol. low diols or polyols and their ethers, preferably propyleneglycol, 
glycerine, ethyleneglycol, ethyleneglycol monoethyl- or monobutylether. propyleneglycol 
monomethyl- or -monoethyl- or-monobutylether. diethyleneglycol monomethyl-or 
monoethylether and analogue products, polymers, foam stabilisators; electrolytes and 
especially one or more thickeners. Thickeners that may be used In formulations of the 
present Invention to assist In making the consistency of a product suitable Include 
carbomer, slllciumdioxide. magnesium and/ or aluminum silicates, beeswax, stearic acid, 
stearyl alcohol polysaccharides and their derivatives such as xanthan gum. hydroxypropyl 
cellulose, polyacrylamldes, acrylate crosspolymers preferably a carbomer, such as 
carbopole® of type 980, 981. 1382. 2984, 5984 alone or mixtures thereof. Suitable 
neutralizing agents which may be included in the composition of the present invention to 
neutralize components such as e.g. an emulsifier or a foam bullder/stabillzer include but are 
not limited to alkali hydroxides such as a sodium and potassium hydroxide; organic bases 
such as diethanolamlne (DBA), triethanolamlne (TEA), aminomethyl propanol. and mixtures 
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thereof; amino acids such as arglnine and lysine and any combination of any foregoing. The 
neutralizing agent can be present in an amount of about 0.01 wt.% to about 8 wt.% in the 
composition of the present invention, preferably, 1 \Art.% to about 5 \Nt.%, 

The addition of electrolytes into the composition of the present invention may be 
necessary to change the behavior of a hydrophobic emulsifier. Thus, the emulsions/ 
microemulsions of this invention may contain preferably electrolytes of one or several 
salts including anions such as chloride, sulfates, carbonate, borate and aluminate, without 
being limited thereto. Other suitable electrolytes can be on the basis of organic anions 
such as. but not limited to, lactate, acetate, benzoate, propionate, tartrate and citrate. As 
cations preferably ammonium, alkylammonium, alkali- or alkaline earth metals, 
magnesium-, iron- or zinc-ions are selected. Especially preferred salts are potassium and 
sodium chloride, magnesium sulfate, zinc sulfate and mixtures thereof. Electrolytes can 
be present in an amount of about 0.01 wt.% to about 8 wt.% in the composition of the 
present invention. 

The cosmetic compositions of the invention are useful as compositions for photoprotecting 
the human epidermis or hair against the damaging effect of ultraviolet irradiation, as 
sunscreen compositions. Such compositions can, in particular, be provided in the form of a 
lotion, a thickened lotion, a gel. a cream, a milk, an ointment, a powder, a spray, a foam or a 
solid tube stick and can be optionally be packaged as an aerosol and can be provided in the 
form of a mousse, foam or a spray. When the cosmetic composition according to the 
invention are provided for protecting the human epidermis against UV radiation or as 
sunscreen composition, they can be in the form of a suspension or dispersion in solvents or 
fatty substances, or alternatively in the form of an emulsion or microemulsion (in particular 
of O/W or W/O type. O/W/O or W/OAA/-type), such as a cream or a milk, a vesicular 
dispersion, in the form of an ointment, a gel. a solid tube stick or an aerosol mousse. The 
emulsions can also contain anionic, nonionic, cationic or amphoteric surfactants. 

The following examples are provided to further illustrate the processes and compositions of 
the present invention. These examples are illustrative only and are not intended to limit the 
scope of the invention in any way. 
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Example 1: 





1 


Ref. 


2 


Ref. 


3 


Ref. 


4a 


4b 


4c 


1 Ref. 


5 


1 Ref. 


6 


1 Ref. 




O/W milk 


O/W milk 


O/W milk 


O/W cream 


spray 


foam 


POLYGLYCERYL-2 
DIPOLYHYDROXYSTEARATE 


























2,0 


4,0 


SORBITAN STEARATE 














2,0 


2.0 


2,0 


2.0 










POLYGLYCERYL-.2 
SESQUIISOSTEARATE 


<1,0 






<1.0 




















































POI Y^nRRATF fin 














1.5 


1.5 


1,5 


1,5 










POLYGLYCERYL-3 
POLYRICINOLEATE 






























LAURtTH-4 PHOSPHATE 


<1.0 






<1.0 






















TKILAURETn-4 PHOSPHATE 




1,5 


1.5 




1.5 


1,5 


















qOUIUA/i Ub 1 cAKYL SULrATt 






























CTTC A O Tt_l Ort 

UcTcAKcT n-20 






















1.0 


1.0 






Ht<j-40 CAoTOK OIL 






























uOUOGLYUcRIDco 




























6.0 


UAPKYLlC/CAPRIC TRIGLYCERIDE 


























13.0 




CTLJ\/I l_ICWI OIL* A A '11- 

cTHYLntXYL STEARATE 


4,0 


5.0 


4,0 




4.0 


4,0 


















UIOArKYLYL OAKBONATE 














10,0 


10.0 


10,0 


6.0 


8.0 


5.5 




2,0 


CERA MICROCRISTALLINA 














2,5 


2,5 


2,5 


2,5 










MACADAIviIA TERNIFOLIA 














1,0 


1.0 


1.0 


1.0 










HKUiMUo □ULCIS 






























ucTYL DllvlcTHICONc 




<1.0 








































<1.0 


<1.0 


<1.0 


<1.0 
























2.0 


2,0 


2.0 


2.0 


4.0 


4.0 








4,0 


5.0 


4,0 


4,0 


4.0 


4.0 


















CI 2-1 5 ALKYL BFN^OATF 


4,0 




4.0 


4,0 


4,0 


4.0 










7,5 


5,0 






ISOPROPYL PAI MITATF 






























STEARYL ALCOHOL 






























CETEARYL ALCOHOL 


2.0 


2.0 


2,0 


2.0 


2.0 


2.0 


3,0 


3,0 


3.0 


2,0 










Polysillcone-15 (Parsol SLX) 


2,5 




1.0 




2.5 




2,6 


2.5 


2.5 




2.5 


2.5 


2.5 




BUTYL 

METHOXYDIBENZOYLMETHANE 


1.5 


1.5 


1.6 


1.3 


2,0 


2.0 


3.0 


3.0 




3.0 


3,0 


3.0 


3.0 


4,0 


4.METHYLBENZYLIDENE CAMPHOR 


4,0 




3.5 




4.0 


4.0 


4.0 






4.0 


4.0 


4,0 


4.0 




OCTOCRYLENE 




1,0 
























3,2 


ETHYLHEXYL METHOXYCINNAMATE 








8,0 


5,0 


5,0 












5,0 




10,0 


TITANIUM DIOXIDE 




1.5 
















1.5 










PHENYLBENZIMIDAZOLE SULFONIC 
ACID 


1.5 


2,0 


0,5 


1.0 


2.0 


2,0 


2,0 


2.0 


2.0 


2.5 


2.0 


2.0 


2.5 


2.5 
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2-(4-Dlethylamino-2-hydroxybenzoyl)- 
benzoic acid hexylester 


















o.U 












PAfsTrHENOL 














1,0 


1 ,0 


1 0 


1 0 






1 0 


1 n 


GLYCERIN 


5,0 


5 0 


5 0 






5,0 


5 0 




n 












GALACTOARABINAN 






















<1.0 


<1,0 






XANTHAN GUM 


<1.0 


<1 .0 


<1,0 


<1.0 


<1,0 


<1.0 


<1,0 


<1,0 


<1,0 


<1.0 










CARBOMER 


<1.0 


<1.0 


<1.0 


<i,o 


<1,0 


<1,0 


1.0 


1,0 


1.0 


1,0 


<1,0 


<1.0 






ACRYLATES/C1 0-30 ALKYL 
ACRYLATE CROSSPOLYMER 




<1,0 










<1,0 


<1,0 


<1.0 


.<1,0 


<i,o 


<i.o 






DISODIUM EDTA 


<1,0 


<i.o 


<1.0 


<1,0 


<1.0 


<1.0 


<1.0 


<1.0 


<1,0 


<1.0 


<1,0 


<1,0 


<1,0 


<1,0 


DISODIUM PEG-5 LAURYLCITRATE 

SULFOSUCCINATE, 
SODIUM LAURETH SULFATE 


























<1.0 


<1.0 


CAPRYUCAPRAMIDOPROPYL 
BETAINE 


























1 ,U 


<1 ,U 


Dl-IVTAMTQirkl 
r'rl T 1 MN 1 IMvyU 


<1.0 


<1.0 


<1.0 


<1,0 


<1,0 


<1.0 


<1,0 


<i.o 


<1.0 


<1.0 


<1.0 


<1.0 


<1.0 


<1,0 


TOPnPHPRYl AHFTATP 


<1,0 


<1.0 


<1.0 


<1,0 


<1,0 


<1,0 


<1,0 


<1.0 


<1,0 


<i.o 


<1.0 


<1,0 


<1.0 


<1,0 


SOniUIW ASCORBYL PHOSPHATE 


<1,0 


<i,o 


<1,0 


<1.0 


<1,0 


<1,0 


<1.0 


<i,o 


<1,0 


<1,0 


<1,0 


<1.0 


<1,0 


<1,0 


Al PDHOI 


8.0 


8.0 


8.0 


8,0 


8.0 


8.0 


7,0 


7.0 


7.0 


7.0 






7,0 


7,0 
























qs. 






Parfum. NaCI. NaOH 


qs. 


AQUA 


ad 100 


Total UV filter content 


9.5 


14.0 


6,5 


10.3 


15,5 


13.0 


11.5 


7,5 


7.5 


18.0 


11,5 


16.5 


12,0 


19.7 


SPF 


21 


20 


14 


8 


24 


31 


31 


17 


19 


25 


29 


22 


22 


21 


Ratio SPF/i:(UV-f{lter) 


2.21 


1.43 


2.15 


0.78 


1.55 


2.38 


2.70 


2.27 


2.53 


1.39 


2.62 


1.33 


1.83 


1.07 


1 to 6 = formula with polysiloxane-based UV filter 
Ref. • = comparative formula 



Example 2: 

The determination of the sun protecting factor was performed according to the COLIPA 
protocol (the European Cosmetic, Toiletry and Perfumery Association. Sun Protection 
Factor test method 1994). An application dose of 2 mg/ cm2 was used according to the 
COLIPA protocol for in vivo SPF measurements in humans, on an application area of 50 
cm2. The following filter combinations have been formulated using suitable model 0/\N 
lotions as described below to yield stable sunscreen lotions. 





Reference 


1 


2 


3 


Polysilicone 15 (Parse! SLX) 


4 


5 


5 


4 


4 


2,5 


Butyl methoxydibenzoylmethane 








2 




2.5 


TInosorb M (50% active) 










4(2) 




Phenylbenzimidazolsulfonic acid 






1.1 








4-Methylbenzylidene champhor 












4 


Ethylhexy methoxycinnamate 




1 
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2 


2 


2 






4 


4 








1 t?(jUOUI I 1 IN 


15 




















15 


15 


15 




2 






1 


1 


1 


r"o-o iviyn5iyieiii6r 




17.5 


17.5 












2.5 


2.5 












1 


1 








BHT 


u.Oo 






0.05 


0.05 


0.05 


^stol GMM 3650 

E^OIVI VJIVIIVI i^\J^\J 


4 






3 


3 


3 


Polysorbate 60 




2.5 


2.5 








Edeta BD 


0.1 






0.1 


0.1 


0.1 


Phenonip 


0.6 






0.6 


0.6 


0.6 


Amphisol A 


2 






2 


2 


2 


Tris amino 25% sol. 








2 


2 


2 


Xanthan Gum 




0.3 


0.3 








Carbopol EDT 2001 


0.3 






0.2 


0.2 


0.2 


Polyacrylamid &C13-14 

icnnsrrafHn^lsii troth 7 




2 


2 








Propylene glycol 


5 












Glycerin 








3 


3 


3 


1 119 ail III 11/ £w /o 9UI. 


4.5 






2 


2 


2 


Vitamine E Acteate 


2 












Perfume. NaCI. NaOH 


q.s. 


aqua 


ad 100 


Total UV filter content 


4 


6 


6.1 


6 


6 


9 


SPF 


3 


5.8 


8.2 


13 


13 


17 


Ratio SPF/ S (UV-filter) 


0.8 


1.0 


1.3 


2.2 


2.2 





The combination of the polysiloxane and one or several UV filter containing appropriate 
bulky (sterically demanding) substituents according to the invention show an unproportional 
increase of the SPF and thus a significantly increased ratio of the sunprotecting factor to the 
total amount of UV filters of the light protecting composition. This effect can also be 
observed if the light protecting composition contains optionally additional UV-filter. 



